

PCT 

REQUEST 



For receiving Office 



* ^ • ^^^^ 

requests that the Dresent 
international application be processed 
according to the Patent Cooperation Treaty. 



international Application N o, 
International Filing Date 



Name of receive om„ ^ "PCT In^,^, . ^ „ ; , .. 



Applicant s or agenfs f,| e reference 

n „ T - (if desired) (12 characters m<ri mum) D 

Box No. I TITLE OF INVENTION " ^ P-24413 

Name and address: 



ROHM CO. , LTD 

K™^nrr h0 ' Kyoto-shi, 



f~f This Person is also inventor. 
[Telephone No. 

Facsimile No. 

Teleprinter No. 

State (i.e. country) of nationality: ' 

JAPAN 

This person is applicant i — 1 9 n a~- 7 1 JAPAN 

for th K e purpose/of 6 * " □ &£' BnMd H/l £fr.^Si«e,exce* Fl the iW S 

B ox No ITT mo-™ ' ' "* ° f P 'fttTTtS^ 

Box No. Ill FURTH ER APPLICANTS) AND/OR fFURTHFP^ -J^_J=^P^^ 

Name and address: (f^Uy name followed by rL 7~7 — 

KAMEI Shinji 
C/O ROHM CO. , LTD ?i o • • 



State country; of residence: 



State country) of nationality: 



This person is: 
| ) applicant only 

Fv) a PP'icant and inventor 

D ! nvc ntor only (fj 'this check-box 
is marked, do not Jill in below.) 



JAPAN I St3tC (U ' countr y) of residence: 

^ 

n Funhcra D0 , g "T~^~ f ^=^^^ 

LJ FU " her aPP " CantS favnton arc indlg Z^ L—Hhe Supplemental Box 

BoxNo.IV AGENTORCONIMONreppp^,^^, pn ~ — ■ 

Name and addn-«- ... . , rr __ L ^-» 6 I ( common representative 



Name and address: (f^fy ^fol lowed by gi^n no me -Zll , ■ J — 

(7387)HAGIN?'^T;r r a ^^^^^ 
Eikoh Patent Office 
28th Floor, ARK Mori Building, 



Telephone No. 

03-5561-3 QQn 

Facsimile No. 

03-5561-3995 

Teleprinter No. 



See Notes to the request form 




Sheet No. . . .2 




Box No.V DESIGNATION OF STATES 



I* f0l, ° I 7 8 ^"-O" « hereby made under Rule 4.9(a) ,W the applicable check-oo.es: „ Uasl on£ ^ bg ; 



Regional Patent 
□ AP 



□ 



EA 



EP 



□ OA 



■^^nvrntfnn nnri o f the TCT r U w »*cn i s Q Conn-anting 9frnn *f r ^ r Eur o p e an Pnuui 



National V^ten^ other kind of protection or treatment desired, specify on dotted line): 

n A mt * \~\ MD Republic of Moldova 

| ( AM Armenia J=J M 



I | AT Austria 



| MG Madagascar 



□ AU Australia ^ MK 11,6 former Yu g°sl* v Republic of Macedonia 

| | AZ Azerbaijan 



Q MN Mongolia 



S ^ □ MX Mexico 

□ BR Brazil {=[ KIrt Vf 

Q BY Belarus 
[V) CA Canada 

Q CHandLI Switzerland and Liechtenstein 

(Vl CN China r-i ™ ~ 

l=n _ ^ , □ RO Romania 

□ CZ Czech Republic rinifn . 

□ DE Germany g ™ F «^«" 



r] NO Norway 

Q NZ New Zealand 

□ PL Poland 

□ PT Portugal ... 



Q DK Denmark 

Q EE Estonia 

I I ES Spain 

0 FI Finland 

□ GB United Kingdom 

1 I GE Georgia 



Q SD Sudan 

Q SE Sweden 

I I SG Singapore 

I I SI Slovenia . 

□ SK Slovakia . 

I I TJ Tajikistan 



I I ***** I I 

□ HU Hungary . . g ™ Turkm ™ 

LJ 7 □ TR Turkey 

I | TT Trinidad and Tobago 



Q IS Iceland 

□ JP Japan 

□ KE Kenya _ 

□ kg Kyrgyzstan... S i G Ueanda 



□ UA Ukraine 



□ KP Democratic People's Republic of Korea 



[V} US United States of America 



□ 
□ 



UZ 
VN 



Uzbekistan 
Viet Nam . 



0 KR Republic of Korea 

□ KZ Kazakstan 

Q LK Sri Lanka 

□ LR Liberia 

|"~) LS Lesotho Q 

1 LT Lithuania 

f~1 LU Luxembourg 

r~) LV Latvia q 

^^^rag^y, b r the appiicant a *° ^ < m ^ be ' pem ; ine 7 

limit (Confirmation of a designation consists ofLfilZ cfaZZ ~2 t 7 " ^ ^ aPP ' ,Cant 31 the eX P ira,ion ° f 'i™ 

fee, Confirmation mustreachthe receiving Offid within Z lL™Z£tZf ^'V"""" 1 * P ° ym "" **" ****** confirmation 

orm PCT/RO/101 (second sheet) (January 1996) 

•See //o/ej to the request form 



Check-boxes reserved for designating States (for the purposes of 
£^offiSL2 kh h3VC beC ° me ™ to ,he P FC?3t5 



□ 
□ 



Sheet No. 




1. If, in any of (he Boxes, the space is insufficient to 
furnish all the information: 

in particular: 

(i) if more than two persons are involved as applicants 
and/or inventors and no "continuation sheet" is 
available: 

(ii) if, in Box No. II or in any of the sub-boxes of Box 
No. Ill the indication "the States indicated in the 
Supplemental Box" is checked: 



(Hi) if in Box No. II or in any of the sub-boxes of Box 
No. Ill the inventor or the inventor/applicant is not 
invent or for the purposes of all designated States or 
for the purposes of the United States of America: 

(iv) if in addition to the agent (s) indicated in Box No. IK 
there are further agents: 

(v) if in Box No. V, the name of any State (or OAPI) is 
accompanied by the indication "patent of addition, " 
or "certificate of addition, " or if in Box No. V. the 
name of the United States of America is accompanied 
by an indication "Continuation" or "Continuation- 
in-part": 

(vi) if there are more than three earlier applications 
whose priority is claimed: 

2* Jf the applicant claims, in respect of any designated 
Office, the benefits of provisions of the national law 
concerning non-prejudicial disclosures or exceptions to 
lack of novelty: 



in such case, write "Continuation of Box No. ..." /indicate the number 
of the Box] and furnish the information in the san^nZnneTZ 
required according to the captions of the Box in which the space was 
insufficient; y c 

in such- case, write "Continuation of Box No. Ill" and indicate for each 
No III P€rSOn SOme ***** ° f in f° rmation as reared in Box 

Nn U W^r rU f- nQo ^ tinu ^ °f?°*t!°- Wor "Continuation of Box 
No III or Continuation of Boxes No. II and No. Ill" (as the cask may 
be) indicate the name of the applicant® involved and, next to feaZ 
such name, the State (s) (and/or where applicable. ARIPO. EurS 
appffcanr° r l P atent >f 0r ^purposes of which the named perlon is 

j^^V**? Continuation of Box No. II" or "Continuation of Box 
No III or Continuation of Boxes No. II and No. Ill" (as the case may 

luft^Jfr ^ ^ a PP ll ? Qb S A MPO, Eurasian, European or 
OAPI patent) for the purposes of which the named person is inventor; 

in such case, write "Continuation of Box No. IV" and indicate for each 
Jurther agent the same type of information as required in Box No. IV; 

%nl Cl ? c ^^^lf^jonof B;n[ No. V" and the name of each 

n% r,l €d ( °u °r P J J ' Qnd afte t r the name °f each **ch State (or 
?ff$' he " umber <>/*** P a ™[ title or parent application and the date 
of grant of the parent title or filing of the parent application * 



nJJl^T* T** " C fP iin ^ionofBoxNo. VI" and indicate for each 
In Box No VI appUcatl0n the SQme VP** of information as required 

or Exceptions to Lack of Novelty" and furnish that statement below. 



Continuation of Box No* IV 

( 8107 )SASAKI Kiyotaka 

(6642)FUKAZAWA Toshio 

(9357)SOEDA Zenichi 

Eikoh Patent Office, 

28th Floor, ARK Mori Building, 

12-32, Akasaka 1-chome, Minato-ku, 

TOKYO 107 JAPAN 



Form PCT/RO/10I (supplemental sheet) (January 1996) 



See Notes to the request form 



Sheet No. .4 



Box No. VI PRIORITY CLAIM 



Further priority claims are indicated in the Supplemental Box | | 



The priority of the following earlier application(s) is hereby claimed: 



I Country 

(in which, or for which, the 
application was filed) 


Filing Date 
(day/month/year) 


Application No. 


Office of filing 
( only for regional or 
international application) \ 


item (1) 

JAPAN 


16.06.95 


rauenti Application 
07-150605 




item (2) 

JAPAN * 


24.01.96 


Patent Application 
08-010463 




item (3) 









Mark :the following check-boi :iHhe certified copy of the earlier application istobe issvedbythe Office whichfor the purposes of the present international 
application ts the receiving Office (a fee may be required): y y J wernauonat 

□ The receiving Office is hereby reguested to prepare and transmit to the International 
Bureau a certifie d copy of the earlier application(s) identified above as item(s) : 

Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) (If two or more International Searching Authorities 

are competent to carry out the international search, indicate the Authority chosen; the two-letter code may be used): ISA L 



EP 



Earlier search Fxllin whereasearch (international, international-type or other) by the International Searching Authority has already been carried 
outorrequestedaMtheAuthontyisnowrequestedtobase to the extent possible, on the results of that earlier search Identify 

such search or request either by reference to the relevant application (or the translation thereof) or by reference to the search request. 
Country (or regional Office): Date (day/month/year): Number: 



Box No. VIII CHECK LIST 



This international application contains 
the following number of sheets: 



1 . request 


4 


sheets 


2. description 


19 


sheets 


3. claims 


2 


sheets 


4. abstract 


1 


sheets 


5. drawings 


6 


sheets 


Total : 


32 


sheets 



This international application is accompanied by the item(s) marked below: 



1. 


□ 


separate signed 
power of attorney 


5. 




fee calculation sheet 


2. 


□ 


copy of general 
power of attorney 


6. 


□ 


separate indications concerning 
deposited microorganisms 


3. 


□ 


statement explaining 
lack of signature 


7. 


□ 


nucleotide and/or amino acid 
sequence listing (diskette) 


4. 


□ 


priority documents) 
identified in Box No. VI 


8. 


□ 


other (specify): 






as item(s): 







Figure No. 1 of the drawings (if any) should accompany the abstract when it is published. 

Box No. IX SIGNATURE OF APPLICANT OR AGENT 

Next to each signature, indicate the name of the person signing and the capacity in which the person signs Of such capacity is not obvious from reading the request). 



SASAKI Kiyotaka 



FUKAZAWA Toshio 



SOEDA Zenichi 



1. 


Date of actual receipt of the purported 
international application: 


For rece 


iving Office use only — — _ _____ _ 


2. Drawings: 


3. 


Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 






| [ received: ' 


4. 


Date of timely receipt of the required 
corrections under PCT Article 1 1(2): 






| | not received: 


5. 


International Searching Authority TC A / 
specified by the applicant: loA / 




6. 1 I Transmittal of search copy delayed 
1 — 1 until search fee is paid 





For International Bureau use only 

Date of receipt of the record copy 
by the International Bureau: 



p »■ 





This ,he« is m per, ofertdM, m , «,„„, „ „ jte „ ,X,„„ W „ cMm 



PCT 



FEE CALCULATION SHEET 
Annex to the Request 



Applicant's or agent's 
file reference 



P- 2 4 4 1 3 



Applicant 



For receiving Office use only 



International application No. 



Date stamp of the receiving Office 



ROHM CO. , LTD . 



CALCULATION OF PRESCRIBED FEES 

1. TRANSMITTAL FEE 

2. SEARCH FEE 

International search to be carried out by 



EPO 



18, 000- 



169,000- 



3. INTERNATIONAL FEE 
Basic Fee 

The international application contains 32 sheets, 
first 30 sheets j 

2 * 1,300 



67,400- 



remaining sheets additional amount 

Add amounts entered at b, and bj and enter total at B 
Designation Fees 

The international application contains 4 designations. 



2,600- fb 



70,000- |~b] 



16,400 



number of designation fees amotmt of designation fee 

payable (maximum II) 5 

Add amounts entered at B and D and enter total at I 
(Applicants from certain Stales are entitled to a reduction \f7w\r,L 

o«« 10 oe entered at I is 25 A of the sum of the amounts entered at BandDJ 

4. FEE FOR PRIORITY DOCUMENT 

5. TOTAL FEES PAYABLE 

Add amounts entered at T, S, I and P. and enter total in the TOTAL box 



65,600- |~D~j 



135,600- 



□ 

The designation fees are not paid at this time. 



322,600- 




MODE OF PAYMENT 

□ authorization to charge 
deposit account (see below) 

1 ] cheque 

| | postal money order 



fy] bank draft 
| | cash 

L | revenue stamps 



| | coupons 

O other (specify): 



DEPOSIT ACCOUNT AUTHORIZATION (thi* mnJ* »r „ \ " " ^ 

The RO/ rn - fc , ( hS m ° de ° f pQyment m ^ ™ 

TheRO/ Q jshcrcby amhori2cd l£> ^ totai fcfis i ^^ tomyde ^ i|a ^f 

□ deS^^^ l ° ^ deM «* " «dit any overpayment in the total fees indicated above to my 

□ Potion and transmittal of the priority document to the international 



Deposit Account Number 



Date (day/month/year) 
Form PCT7RO/10I (Annex) (January 1996) 




See Notes to the fee calculation sheet 





I HAG I NO TA I RA 



f 1 0 7 

EIKOH PATENT OFFICE ' 
28TH FLOOR, ARK MORI* • 
BUILDING. 1 2-32. AKASA 
i?A 1-CHOME. MINATO-KU 

PCT/JP96/0 16 2 2 



RO 1 0 5 



P - 2 4 4 1 3 




m 



p 



RECEIVED 

J'JN 2 6. 1S95 




PATENTOi 





i^Mnmmzz^ H23&) 

CPCT^I(f2 0. 5 (c) ) 



PCT/JP96/Q 16 2 2 



*B£H (0. ^) 



2 5. 0 6. 9 6 



HfisajjgiH (h. n. m 

13. 0 6. 9 6 



ROHM CO. , LTD. 





1. ze>®®&®\±. i&ommamMitxmttmBiMteteztt&rtz. 

S3®IK#tt, 25 B 06 J? 96 iE CBffiW«»lCi8tfl,fc. 



a. 



b. 



c. 



d. 



e. 



f. 



2X^n-K (H*®§^jp) , 



* V # * * * tt #Wlc J: »J IliE 




*WfttF*T4& " " 

B * II ft ft /? (RO/JP) 

100 . TEL03-3 5 9 2-1 3 08 
«*fUT/RO/l 0 5 (1 9 92^7^) 




St It 





PATENT COOPERATTO 




From the RECEIVING OFFICE 



To: HAG I NO TA I RA 



RECEIVED 

_ jMi 2 6. 1996 




f 1 0 7 



EIKOH PATENT OFFICE, 
28TH FLOOR, ARK MORI * 
BUILDING. 12-32. AKASAj 
KA 1-CHOME, M I NATO — KU ! 
TO KYO . . " " i 



PC 



INVITATION TO CORRECT DEFECTS IN 
/THE INTERNATIONAL APPLICATION 

(PCT Articles 3(4)(i) and 14(1) and Rule 26) 




The applicant is hereby invited, within the time limit indicated above to «k a r • . 

are apedfied on the attached tbov * ,0 eorrect dcfects »« international application, which 



El 



Annex A 



| | Annex B 



| 1 AnnexC 



Additional observations (If necessary): 



HOW TO CORRECT THE DEFECTS? 




the danty and d.rect reprodudbility of the sheet onto whS^e ^ 

ATTENTION 

Fa ilure to correct the detects will re«tih ; n th- t 

(see Rule 76S for furtherTeS) ,ntenut W^ion being considered withdrawn by this receiving Office 

A copy of this invitation and any attachments has been sent to the International Bureau 

and the International Searching Authority. 



Name and mailing address of the receiving Office 

Facsimile No. 
Form PCT/RO/106* (July 1992) 



Authorized officer 



Telephone No. 




ANNEX A TO FORM PCT/RO/1 06 




Intcreatioca! application No 



The receiving Ogee his found tbe follo wing defects in the interna tiona J application 

1. As to signatory of the international application (Rules 4.15 and 90.4). the request: 
• »• {""I is not signed. 

b. [J is not signed by all the applicants. 

°- O 'V? 1 ■f con >P*"« 1 ^ the statement referred to in the check list in ft,, k»« vtii „r.v 

^ of Ac „gnature of an applicant for the designation of SeVnlZ SS "of Africa *« »•* 

d. is signed by what appears to be an agent/common representative but 

G2f Ae international application is not accompanied by , power of attorney appointing him. 

□ the power of attorney accompanying the international application was not signed by all the applicants 

e. j_J other (tpcafy)-. 



• All applicants must sign, including inventors ifthe 



yarealso applicants (e.g. where the United States of America is designated). 



2. AstoindicauonsconcemingtheapplicanUherequest (Rules 4.4 and 4JV 
a. [J does not properly indicate the applicant's name <W/vl- 



b. Q does not indicate the applicant's address. 

c Q does not properly indicate the applicants address ( S pcdfy): 



d. Q does not indicated applicant's nationality. 

c □ does not indicate the applicant's residence, 
f. Q other (spedjy): 



3. ton the language of some parts of the international application (Rule 1Z1)- 
a. j_J the request is no, in ( onc ot) tbc adasSnai languag c (s) which is (are): 



b. □ the text maner of the drawings „ not In (one ef) ^ ^ ^ fr) ^ . $ ^ 
c Q the abstract is not in (one o 0 the admitted la n£U ,ge(s) which is (are): . 



4. The title of the invention": 

a- Q is not indicated in Box No. 1 of tbe request (Rule 4.1(a)). 
b. □ is no, indicated a, the top of the first sheet of the description (Rule 5.1(a)). 
c Q as appearing in Box No. I of the request is not identi 



cal with tbe title beading the description (Rule 5.1(a)). 



5. As to the abstract (Rule 8): 

_ □ die international applied docs no. contain an abstract. 



Form PCT/RO/106- (Annex A) (July 1992) 




PATENT COOPERATION TrRtY 



Prom the INTERNATIONAL SEARCHING AUTHORITY 



To: 

Eikoh Patent Office 

Attn. HAG I NO, Talra 

28th Floor, ARK Mori Building 

12-32, Akasaka 1-Chome, M1nato-Ku 

TOKYO 107 

JAPAN 



Applicant's or agent's file reference 

P-24413 

International application No. 

PCT/JP 96/01622 

Applicant 

ROHM CO., LTD. et al. 



PCT 



RECFTW 

JUL 1 8. 1995 




NOTIFICATION OF RECEIPT 
OF SEARCH COPY 



(Pet Rule 25.1) 



Date of mailing 
( day/month/year) 



15/07/96 



IMPORTANT NOTIFICATION 



International filing date( day /month/year) 

13 /06/96 



(Priority date) 
( daylmonthjyear ) 



16/06/95 



1. 



are not the same Office: 



Where the International Searching Authority and the receiving Office 

SSMSSSr^ °' "» internati0na, aPP,iCati °" — * «■ 'nternationa, 

Where the International Searching Authority and the receiving Office are the same Office: 

The appnean, is hereby notified that the search copy or the internal app,,ca«on was received on the date indicated beiow. 



27/06/96 



(date of receipt). 



2. 



Time limit for establishment of international search report 



3. 



ta^r^r^^ haS b6en SCnt t0 the '^ernational Bureau and, where the first sentence of paragraph 1 applies, 



N ame and m ailing address of the International Searching Authority 

Sf?** 11 Patent 0fflce » PB - 5818 Patentlaan 2 
NL.2280 HV Rijswijk 

Tel. ( + 31-70) 340-2040, Tx. 31 651 epo nl, 

Fax: (+31-70)340-3016 




Form PCT/IS A/202 (July 1992) 



ISA/EP 




PATENT COOPERATION TlATY 



From the INTERNATIONAL SEARCHING AUTHOR, tv 
To: 

Eikoh Patent Office 
Attn. HAG I NO, Taira 

?? t 5/ 1 ?? r * f RK Mor1 Building 
TOKYO* 107* 1 " Ch ° me> Mjnat0 ~Ku 

- V- * „ 



Applicant's or agent's file reference fc.\K0f« 

P-24413 — 

International application No. 

PCT/JP 96/01622 

Applicant 

ROHM CO., LTD. et al. 

This International Searching Authority 
(i) considers that there are 

hu rka .1.: 



PCT 



INVITATION TO PAY ADDITIONAL FEES 
(PCT Article 17(3)(a) and Rule 40.1) 



Date of mailing 
( day [month /year) 

PAYMENT DUE 



2 I. ft 



International filing date 
(*,y lmonthlyear} i3/o6/]996 



from the above date of mailing 



mai mere are ? 



(») (Xj has carried out a partial 

on those parts of the international appl 
1 



international search (see Annexl I — I •.. 

v Annex) (J wUl establish the international search report 

■cauon wh.ch relate to the invention first mentioned in claims No,: 



W ttSSSXE^^ -ort on the other parts of the internal ^ onIy , ^ „ 



the extent 



2. The applicant is hereby invited, within the ti 



time limit indicated above to mv th» . • j. 

e * lo we amount indicated below: 



— D£ M^240Q= r . 

Fee per additional invention 



DEM ?Ann i= 

total amount of additional fees 



3 - Q Claim(s)Nos. 
Name^_ I1 ,a llul g address o, the .nternationa, Searching Author^ 

3fo p - a 58,8 p ^ 2 

Form PCT/ISA/206 (July 1992) 



Authorized officer 

VAN DE 




TMM 



INVITATION TO PAY ADDITIONAL FEES 



PCT/JP 96/01622 



diSti " 9UiShes ,he f °»°™9 ^"jeots and groups of claims 

1. Claim 1 : Semiconductor device comprising a ring oscillator and a constant current 

2. Claims 2-7: an IC card device comprising a first antenna and a second antenna 
™ato^ 



Consequently, neither the objective problems underlying the subjects of th» c - 

^^z^£r^z e z%^ ',° be es,abiished between ihe « 

?^;td he (^PCT eS n °' ^ ' he reqUiremen,S °' uni * °< mention as defined 



Annex to Form PCT/ISA/206 
COMMUNICA^N RELATING TO THE RESULTS 
OF THE PARWL INTERNATIONAL SEARCH 




tc ma tional Application No 

PCT/JP 96/G1622 



1. The present communication is an Annex to the invitation to pay additional fees fForm PCT/l9A/?n^ i, u 
results of the international search estahlUhp-H nn th- ~r li '. ,,uu,uo t lal lees l«"orm 1 /lbA/206). It shows the 

first mentioned in claims NoT: """"""^ m u,c P aru 01 me international application which relate to the 

invention 

1 



C. DOCUMENTS CONSIDERED TO BE RELEV ANT 

Category • | Citation or document, with indication, where appropriate, of the relevant passages 

DE 43 37 499 A (MITSUBISHI ELECTRIC CORP) 
1 June 1994 

see abstract; claims 1,5,6; figures 1-8 



Relevant to claim No. 



1 



j | Furthcr documents are listed in the continuation of box C. 



* Special categories of cited documents : 



'A' 
"E* 
"L" 

'O' 
-p. 



^ument defining the general state of the art which is not 
considered to be of particular relevance 

nUng^te"" 16 " 1 bUt P ub,ishcd on or after international 

document which may throw doubts on priority daimfs) or 
which is cued to establish the publication date of ano&er 
citation or other special reason (as specified) 

document referring to an oral disclosure, use, exhibition or 
Outer means 

document published prior to the international filing date but 
later than the priority date claimed 



Form PCT/ISA/206 (Annex, fim sheet) (July 1992) 



|X [ Patent family members are listed in annex. 



later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention * 

document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 
*Y' document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document u combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

document member of the same patent family 



Patent Family Annex 

^P^on on patent family members 





Form PCT/ISA/206 (patent family annex) (July 1992) 




PATENT COOPERATION TRttTY 

PCT 



Applicant's or agent's file reference 

P-24413 



International application No. 

PCT/JP 96/ 01622 

Applicant 

ROHM CO., LTD. et al. 



INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

FOR FURTHER see Notification of Transmittal of International Search Report 
ACTION (FOmi PCT/ISA/22 °) 35 weU «• wnere applicable, item 5 below. 



International filing date( day/month/year) 

13/06/1996 



(Earliest) Priority Date ( day Jmontfi /year) 

16/06/1995 



223S^ ^£S^£^ Authority - d - «»— - - the ■«*- 

This International Search Report consists of a total of 4 sheets 

also accompanied by a copy of each prior art document cited in this report 

1. Q Certain claims were found unsearchable (see Box I). 

2. [][] Unity of invention is lacking (see Box II). 



3. 



□ The international application contains disclosure of a nucleotide and/or amino acid sequence Itstine and the 
international search was carried out on the basis of the sequence listing ^ 8 me 

I | filed with the international application. 

Q furnished by the applicant separately from the international application, 

I I but not accompanied by a statement to the effect that it did not include 
matter going beyond the disclosure in the international application as filed. 

| | Transcribed by this Authority 



4. With regard to the title, 



the text is approved as submitted by the applicant 

the text has been established by this Authority to read as follows: 



S. With regard to the abstract, 



the text is approved as submitted by the applicant 

? C l V£ *Sf been t established ' according to Rule 38.2(b), by this Authority as it appears in 
Box I". The applicant may, within one month from the date of mailing of this International 
Search Report, submit comments to this Authority. 



6. 



The figure of the drawings to be published with the abstract is: 

Figure No. 2 | | as suggested by the applicant 

because the applicant failed to suggest a figure, 
because this figure better characterizes the invention. 



| | None of the figures. 



Form PCT/ISA/210 (first sheet) (July 1992) 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP 96/01622 

Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)" 



This International Search Report has not been established 



in respect of certain claims under Article 17(2)(a) for the following reasons: 



Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



| 1 Claims Nos.: 



I 1 Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Co ntinuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

cJrJenJ : c?r?un ndUCt ° r deVl " Compr1sin 9 a ri ' n 9 oscillator and a constant 
2 * antllna 2 " 7 ' *" IC deViC6 com P r1s1n 9 * «rst antenna and a second 



^ «Lcnaor3am^ diti ° nal ^ ^ by * is International Search Report 



covers all 



' «£j*S*Eri ft?" * SearChCS With ° Ut eff ° rt iu5tifyin8 ^ additional Authority did 



not invite payment 



^onT^ol^^ Sjr-T ««*-«. «* international Search Report 



111 J^S^fflS^ Internationa, Search Report i 



Remark on Protest 



I [ The additional search fees were accompanied by the applicant's protest. 
| | No Protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of First sheet (1)) (July 1992) 




INTERNATIONAL SEARCH REPORT 
Box III TEXT OF THE ABSTRACT (Continuation of item S of the first sheet) 




International application No. 

PCT/JP 96/01622 



It 1s an object to provide an IC card which is facilitated in circuit con- 
figuration and program-development as well as a communication system which 
is Improved in characteristics such as the rate of communication and the 
distance of communication. An IC card (10) comprises an antenna (22a) for 
J^!w n9 a " e ] e ctromagnetic wave for supplying electric power, an antenna 
(ZZb) for receiving an electromagnetic wave for data, a rectifiylng circuit 11 
with a capacitor (6) to rectify the received electromagnetic wave to get 
electric power, a power source circuit (12) for supplying a power source vol- 
tage to an Internal circuit of the IC card (10) by the use of the electric 
power obtained, a detecting circuit (13) for detecting a component of data 
from the received elctromagnetic wave, a modulating/demodulating circuit (14) 
for demodulating the received data and modulating data to be transmitted 
a ring oscillation circuit (1) for generating a clock signal CP to be supplied 

into internal circuits and a semiconductor device such as a micro-computer 
and memories not shown for processing and storing the data obtained 



Form PCT/ISA/210 (continuation of first sheet (2)) (July 1992) 



INTERNATIONAL SEARCH REPORT 



A CLASSIFICATION OF SUBJECT MATTER 

IPC 6 G06K19/07 H03K3/O3 



j^rnational Application No 

CT/JP 96/01622 



According to International Patent Qassifica tion (IPC) or to both nation,. ^r,„»„ ^ lpc 
B. FIELDS SEARCHED 

Tpc! dOCU G06K° n S H03 K (cIassiflcation system <° ,lowed * "cation W> 



Documentation searched other than minimum documentation 



to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (nam 



e of data base and, where practical, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° 

x 

Y 
X 
Y 

A 



Citation of document, with indication, where appropriate, of the relevant 



passages 



f E Ju 4 ne 3 l 7 994 9 * (MITSUBISHI ELECTRIC CORP) 
see abstract; claims 1,5,6; figures 1-8 

EMD 309 201 A (HITACHI MAXELL) 29 March 

see column 3, line 33 - column 5, line 11- 
figures 1,4,5 * 

EP 0 634 837 A (MITSUBISHI ELECTRIC CORP) 
18 January 1995 ' 
see column 1, line 5 - line 15 
see column 3, line 48 - column 4, line 38- 
figures 1,6 * 



Relevant to claim No. 

1 

3 

2,4-7 
3 

1,3 



I | Further documents are listed in the continuation of box C. 

* Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"L* document which may throw doubts on priority claims or 

d££n S C,tC i t ° CStabHsh P*>licati P on d£ St 
citation or other special reason (as specified) <uluuier 

"°" omTmeanl^^ * ™ ° Tal disclosure * »*. exhibition or 

P t !^ m ^?JJ blished prior to ^ international filing date but 
later than the priority date claimed £ 

Date of the actual completion of the international search 



|X I Patent family members are listed in 



annex. 



20 January 1997 



Name and mailing address of the ISA 

Er >I ??Si P «JS l 5 ? fflCe ' PB ' 5818 Pa tenaaan 2 
NL - 2280 HV Rijswijk 

Tel. ( + 31-70) 340-2040, Tx. 31 651 epo nl, 

Fax: ( + 31-70) 340-3016 

Form PCT/ISA/210 (second sheet) (July 1992) 



T J^ ^Tl P ub ] lshed the international filing date 
or pnonty date and not in conflict with the application but 

Sv^nti^ princi P lc or me ory underlying the 

X " of Particular relevance; the claimed invention 

cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 
"Y' document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more omersSch docu- 
m the art. combination °eing obvious to a person skilled 

'&* docum ent member of the same patent family 

Date of mailing of the international search report 

0 7, 03, 37 

Authorized officer 

Gysen, L 



INTgNATIONAL SEARCH REPORT 

^Pnation on patent family members 




Form PCT/ISA/210 (patent family annex) (July 1992) 



0 PATENT COOPERATION T^ATY 



From the INTERNATIONAL SEARCHING AUTHORITY 



To: 

E1koh Patent Office 

Attn. HAG I NO, Taira 

28th Floor, ARK Mori Building 

12-32, Akasaka 1-Chome, Minato-Ku 

TOKYO 107 

JAPAN 



PCT 



NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT 
OR THE DECLARATION 



(PCT Rule 44.1) 





Applicant's or agent's file reference 

P-24413 

International application No. 

PCT/JP 96/01622 

Applicant 

ROHM CO., LTD. et al. 



Date of mailing 
( dayj monthj year) 



07/03/1997 



FOR FURTHER ACTION See paragraphs 1 and 4 below 



International filing date 
( dayj month (year) 



13/06/1996 



The applicant is hereby notified that the International Search Report has been established and is transmitted herewith. 
Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
International Search Report; however, for more details, see the notes on the accompanying sheet. 

Where? Directly to the International Bureau of WIPO 

34, chemin des Colombettes 
1211 Geneva 20, Switzerland 
Fascimile Nc* (41-22) 740.14.35 



2. 



For more detailed instructions; see the notes on the accompanying sheet. 
□ SCarCh R ^ be ™* nation under 



3. Q With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

O UUP r ° l ?" logether decision thereon has been transmitted to the International Bureau together with the 

^ applicants'* request to forward the texts of both the protest and the decision thereon to the designated Offices 

□ no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Further actions): The applicant is reminded of the following: 

S We^\^ the international application will be published by the International Bureau. 

Drioritv*cl^ postpone publication, a notice of withdrawal of the international application, or of the 

c^M«^J2?££ ? . International Bureau as provided in Rules 90NM and 90bis3, respectively, before the 
completion of the technical preparations for international publication. 

W !Jte 9 to n D^« A^W? V tem f n f f ° r fa »««tonal preliminary examination must be filed if the appUcant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 

m b^wMd^J^d^ Pri ° r M te ' a ?e!! can l l mUSt P erform Prescribed acts for entry into the national phase 

£i£^ n0t b T n Clected in demand or in a Iater eIection ^ " months from the 

priority date or could not be elected because they are not bound by Chapter II. 



N ame and m ailing address of the International Searching Authority 

European Patent Office, P.B. 5818 Patentiaan 2 
SHU NL-2280 HV Rijswijk 
Wil Tel. ( + 31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: ( + 31-70)340-3016 



Authorized officer 



Trudy Thoen-de Jong 






NOTES TO FORM PCT/IS A/220 

No^are ES« ttaSju^ «&p££^SZ3** th l m ^ g °, f U"*r article 19. The 

under that Treaty. In c«Vto^^^S^i?^^^^? M ."? the A*«intotr»tl w Instructions 
detailed information, see also the V^-Jw^t^£T^i^^^^^ ,atler « ".ore 

AtaS^TSr^^*^ " SeCti °"' refer » *• ^visions of the PCT, the PCT Regulations and the PCT 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

inter^aS' %S^SSf ^e'mpS^r^ T °" e to —1 the claims of the 

description anddrawings) m^Sd«2tt^l3? "? ° f *■ . inte . rnaUona » application (claims, 
no need to Hie amendments of th^^^X^X^ott^r^^ exan ? nation Procedure, there is usually 
for the purposes of provisional protection wto*E^JZ3?£?* *• Wfcemt wants the latter to be published 
Furthermore, it should be emph^^o^ pbulicaUon. 

What parts of the international application may be amended? 

Under Article 19, only the claims may be amended. 

Article 34 before the In^rJtio^^nSX^Uy 9 ° a draWmgS 0n,y ** 
-n^^Kft^rt*^ ^ PaftS ° f a PP"-tion may be amended under Article 28 



When? 



as having been received on tiffi toy' are r^e te^bv ame ? dments ™ 11 be considered 

applicable time limit but before 'the ^m^hd^rtf^^ ! nternaUonal . Bur « a « *e expiration of the 
(Rule 46.1). completion of the technical preparations for international publication 



How? 



Where not to file the amendments? 

SeS^ Bureau and not with the receiving Office or the 

Where a demand for international preliminary examination has been/is filed, see below. 

wV^lf^^™^" daims ' «* «** °™ « more new claims or by amending the text of 
£2SRfep£S ° f daimS « — < * - amendment or 

c^ejt™ ^^^^ ™" ^"r^ in ^ — ^- Where , claim is 

be renumbered oo^^^S^^S^A^^^ ™ "*> ™« 

He amendments must be made in the language in which the international application is to be published. 

What documents must/may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

StaTiS K4SS5!M ~" «•*-■ «* not be 

Hi*™ unoer Article 19(1) (see below, under 'Statement under Article 19(1)*). 

^^ a 7TM^fL&^l^t m ^t ° f ? C Z?*r- H0WeW ' * *• b "8-8e of the 

is French, the letter must be in French. 81 " language of the international application 



Notes to Form PCT /IS A/220 (first sheet) (January 1994) 



NOTES TO FORM PCT/ISA/220 (continued) 

l^Tr 7T ''fP* Ae din " erences b«™*n the claims as filed and the claims as amended. It must, in 

5,a 5&dm£.™ COnneCt, ° n "** eacl ? <?aini Wring in the international application (it be£g understood 
that identical indications concerning several claims may be grouped),whether 

(i) the claim is unchanged; 

(ii) the claim is cancelled; 
. (iii) the claim is new; 

(iv) the claim replaces one or more claims as filed; 

(v) the claim is the result of the division of a claim as filed. 



acVomJaTyCfg fctte?"* iUUStr " te m " UKr ln Which amendments must explained in the 



1. 



Sm S °l ri t 8 n in -»g ly ^« f ld V ter """dinent of some claims there are 51): 

cSmT^o £ ^Jh? 1 1 4, 3 L 37 to 48 . re P ,aced ^ amended c,aims bearing the same numbers; 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added." 



2 ' v^f^ 0 i ri ? in , a i ,y ^"U*!' 6 1S c,aims and after amendment of all claims there are 1 11: 
Claims 1 to 15 replaced by amended claims 1 to 11.* 

3 * n^w daiml| inal,y ^ 14 daimS ^ ^ ^"dments consist i" canceUing some claims and in adding 

} £ ft"™ 1 14 ll u 2 chan 8 e *. e '«i*n* 7 to 13 cancelled; new claims 15, 16 and 17 added.' or 
Claims 7 to 13 cancelled; new claims 1 5. 16 and 17 added; all other claims unchanged." 

4. [Where various kinds of amendments are made]: 

ST4 1 cla!m n n^vid^n, n l ° U J i 8 ^ 19 5 an « Ued ; clai ™ 14. 15 and 16 replaced by amended 
claim 14, claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added* 

'Statement under article 19(1 J* (Rule 46.4) 

Sat rcTa^en^n^ ™ i ^i mpanied u by J a sta 5 ement explaining the amendments and indicating any impact 
Se 19(l)j! g ° n ** *"d ^ drawings (which cannot be amended under 

The statement will be published with the international application and the amended claims. 
It must be in the language in which the international appplieation is to be published. 
It must be brief, not exceeding 500 words if in English or if translated into English. 

is filed I id 0 « b ^^ ed r r With fi. d not re P ,ace *« ,etter Mating the differences between the claims 
as tiled and as amended. It must be filed on a separate sheet and must be identified as such bv a headin* 
preferably by using the words 'Statement under Article 19(1).- wenunea as sucn oy a neading. 

cSedlnTat^ °" h «"»»««?~« *arch report or the relevance of citations 

reno^m.J ,„ ■ r n< * '.° CIta . t *? ns - "levant to a given claim, contained in the international search 

report may be made only in connection with an amendment of that claim. 



Consequence if a demand for international preliminary examination has already been filed 



has^re^dv^en S'b'Sinii amendments unde ' 19. a demand for international preliminary examination 

tetaSilBu^ ^toHteIS55^ 1 ""II" P ref ! raMy ' at the same *« ° f «««« amendments with the 
A^""^^^^,^* " nendmen " * e Internationa. Preliminary Examining 



Consequence with regard to translation of the international application for entry into the national phase 

dahn?« IZZZUTltTr 'l ^o 10 ?* that ? where U P°" entrv into *• national phase, a translation of the 
fe&tt&^&^Zgt <° - **-Mr^Ontar. instead of. or 

For fiirther details on the requirements of each designated/elected Office, see Volume II of the PCT Applicant's 
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From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



HAGINO, Taira 

Eikoh Patent Office 

28th Floor, ARK Mori Building 

12-32, Akasaka 1-chome 

Minato-ku 

Tokyo 107 

JAPON 



Date of mailing (day/month/year) 

01 July 1996 (01.07.96) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 

P-24413 


International application No. 

PCT/JP96/01622 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

ROHM CO., LTD. (for all designated States except US) • 
KAMEI, Shinji (for US) 



International filing date 
Priority date(s) claimed 



Date of receipt of the record copy 
by the International Bureau 



List of designated Offices 

EP :DE,FR,GB,IT,NL 
National :CA,CN,US 



13 June 1996 (13.06.96) 

16 June 1995 (16.06.95) 
24 January 1996 (24.01.96) 

01 July 1996 (01.07.96) 



/-V I 



The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 
| X | time limits for entry into the national phase; 
| X | confirmation of precautionary designations; 
| X | requirements regarding priority documents. 

A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22)740.14.35 



Authorized officer: 



Telephone No. (41-22)730.91 



N. Kijima^t^ 



Form PCT/IB/301 (September 1995) 



001138360 



ANNE 



0k) 



FORM PCT/IB/301 




nternational application No. 

PCT/JP96/01622 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before each of the desianated Office inn; ♦ ^- u 

r. f ss , bj„ R s2,r.r ,,d copy (Form pc ™ /30i) by pawn9 — 1 ,ees ^ ^^ss^ t ^sx 6 

The time limit for performing these procedural acts is 20 MONTHS from the orioritv dat* nr fnr 
wh.ch the app.ic.nt elects in a demand for international preliminary exaction or 7 ".ater ^ ^55 
2, d n a f e ' P'ovded that the election is made before the expiry of 19 months from the Jriority ?«e Some ^nated or 
elected) Offices have fixed time m ts which expire even later than 9n nr -*n m rt o*^ *u • ' ° e designated (or 
extension of time or grace period, in some cases ^^T^Si^^^S^ ^ ^ ^ " 



CH and LI became bound by PCT Chapter II on 1 September 1 995 Therefore rH a nHiu a wh Bfl i * ■ 
election fi.ed on or after that date, regard.ess of the'filing date^^^ 

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents the fo.lowing is recalled 

the priority date (Rule 17.1). y international Bureau, before the expiration of 16 months from 



Form PCT/IB/301 (Annex) (September 1995) 




001138360 



rir* r s vtDl 

SEP. 3 0. ISS6 



ATENT COOPERATION TREATY 



ft 



PCT/JP96/01622 



From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION CONCERNING 
SUBMISSION OF PRIORITY DOCUMENTS 

(PCT Administrative Instructions, Section 411) 



To: 



HAGINO, Taira 

Eikoh Patent Office 

28th Floor, ARK Mori Building 

12-32, Akasaka 1-chome 

Minato-ku . 

Tokyo 107 



Date of mailing (day/month/year) 

24 September 1996 (24.09.96) 




JAPON 


Applicant's or agent's file reference 

P-24413 


IMPORTANT NOTIFICATION 


International application No. 

PCT/JP96/01622 


International filing date (day/month/year) 

13 June 1996 (13.06.96) 


Priority date (day/month/year) 

16 June 1995 (16.06.95) 


Applicant 

ROHM CO., LTD. etal 



The applicant is hereby notified of the date of receipt by the International B.ureau of the priority document(s) relating to the 
following application(s): a 



Priority application No: 

7/150605 
8/10463 



Priority date: 

16 Jun 1995 (16.06.95) 
24 Jan 1996 (24.01.96) 



Priority country: Date of receipt of priority document: 



JP 
JP 



20 Sep 1996 (20.09.96) 
20 Sep 1996 (20.09.96) 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22)740.14.35 



Form PCT/IB/304 (July 1992) 



Authorized officer 

T. Inoue 

Telephone No.: (41-22)730.91.11 



001233468 



Copy for the designated Office (DO/US) 



PATENT COOPERATION TREATY 

From the INTERNATIONAL BUREAU 



PCT 



NOTIFICATION OF WITHDRAWAL OF 
INTERNATIONAL APPLICATION OR 
DESIGNATIONS 

(PCT Rule 90bis. 1 and 90bis.2 and 
Administrative Instructions, Section 415(a)) 



To: 



YANO, Juichiro 

Nagahoriyachiyo Building 

1 1-9, Minamisemba 1-chome 

Chuo-ku 

Osaka-shi 

Osaka 542 

JAPON 



Date of mailing (day/month/year) 

04 July 1997 (04.07.1997) 




Applicant's or agent's file reference 

PCT-005 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP96/02486 


International filing date (day/month/year) 
02 September 1996 (02.09.1996) 


Priority date (day/month/year) 

23 January 1996 (23.01.1996) 


Applicant 

YANMAR AGRICULTURAL EQUIPMENT CO., LTD. 



1. The applicant is hereby notified that, except as to any designated State in which national processing or examination has 
already started upon the express request of the applicant: 

I I the international application 

^) the designations of the following States: 

□ for an ARIPO patent (specify "all States " or, if the withdrawal concerns only some States, specify those States only 
by indicating the two-letter country codes) : 

I I for a Eurasian patent 

for a European patent (specify "all States" or, if the withdrawal concerns only some States, specify those States 
only by indicating the two- letter country codes) : 

I I for an OAPI patent 

^ for a national patent (specify the States by indicating the two-letter country codes): AU, NZ, US 

has (have) been withdrawn on the date of receipt of the notice effecting withdrawal as indicated below: 

12 June 1997(12.06.1997) . 

2. The notice effecting withdrawal reached the International Bureau 

^] before the completion of the technical preparations for publication and, consequently, there will be no 
international publication: 

of the international application. 

of the designations specified above. 

after the completion of the technical preparations for publication and, consequently, the withdrawal could not be 
taken into account for the international publication. 

3. The receiving Office and, if they are affected by the withdrawal, the designated (or elected) Offices, the International 
Searching Authority and the International Preliminary Exarruning Authority, have been informed accordingly. 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


K. Takeda 


121 1 Geneva 20, Switzerland 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 



Form PCT/H3/307 (July 1992) 



f^TENT COOPERATION TRE^Y 



WO 97/00493 
PCT/JP96/01622 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 

03 January 1997 (03.01.97) 



To: 



HAGINO, Taira 
Eikoh Patent Office 
28th floor, ARK Mori Buildup 
12-32, Akasaka 1-ctrDTne" 
Minato-ku 
Tokyo 107 
JAPON 




Applicant's or agent's file reference 
P-24413 


IMPORTANT NOTICE 


International application No. 

PCT/JP96/01622 


International filing date (day/month/year) 

13 June 1996 (13.06.96) 


Priority date (day/month/year) 

16 June 1995 (16.06.95) 


Applicant 

ROHM CO., LTD. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

CA,CN,EP,US 



In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

None 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
03 January 1997 (03.01.97) under No. WO 97/00493 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 



REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE {Article 22 or 39(1 )) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 


Authorized officer 






34, chemin des Colombettes 




J. Zahra 


1211 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 
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I. Basts of the opinion 

1 . This opinion has been drawn up on the basis of (Replacement sheets which have been furnished to the receiving Office in response to an 
invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to the report since they do not contain 
amendments.): 

□ the international application as originally filed 



00 the description, pages 



1-19 



,as originally filed 



pages 
pages 



.filed with the demand 



, filed with the letter of 



QD the claims Nos. 



,as originally filed 



Nos. 



2-7 



,as amended under Article 19 



Nos. 
Nos. 



, filed with the demand 



, filed with the letter of 



QD the drawings, sheets /fig. 



1/6-6/6 



,as originally filed 



sheets / fig. 



, filed with the demand 



sheets / fig. 



, filed with the letter of 



2. The amendments have resulted in the cancellation of: 
□ the description, pages: 



IEI the claims, Nos. 



□ the drawings, sheets / fig. 



3. □ This opinion has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed (Rule 70.2 (c)). 



4. Additional observations, if necessary: 
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V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty Claims 

Claims 

Inventive Step Claims 2-7 

Claims 

Industrial Applicability Claims 

Claims 

2. Citations and Explanations 

1) The following documents are mentioned in this written opinion; the numbering will be 
adhered to in the rest of the procedure: 

D1 = EP 0 309 201 A 
D2 = EP 0 634 837 A 
D3 - US 5 331 295 A * 
D4 = DE 43 37 499 A 

"*" was not cited in the international search report. A copy of the document is annexed to the 
written opinion. 

2) As far as it can be understood (see section VIII), the present application does not satisfy the 
criterion set forth in Article 33(3) PCT because the subject-matter of Claims 2-7 does not 
involve an inventive step (Rule 65(1 )(2) PCT). 

2.1) Claim 2: Document D1 discloses (cf. column 3, line 33 - column 5, line 1 1 ; figures 1 , 4, 5) 
an IC card device (2) comprising: 

a first antenna (13) for obtaining electrical power by receiving an external electromagnetic wave 
and rectifying (8); and 

a second antenna (15) for transmitting and receiving data based on the based on the electric 
power, the second antenna being provided independent of said first antenna. 

The subject-matter of Claim 2 differs from D1 in that the IC card comprises a ring oscillation 
circuit including a plurality of signal inverters, whereby an odd number of them are tandem 
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connected in the form of a ring; and 

a constant-current circuit being set to a current Value smaller than the electric current ability for 
transistors involved in said signal inverter, said constant-current circuit being connected in 
series between at least one of said transistors and a power voltage source or a reference 
voltage. 



The problem to be solved may be regarded as to use an oscillation crcuit with a relatively 
precise oscillation frequency over a wide range of power source voltage. The person skilled in 
the art of IC cards having a oscillator problem would consult the person skilled in the art of 
oscillators. Furthermore, the problem is known in the art of IC cards, see e.g. document D2 (cf. 
column 1 , lines 5-35), where the problem is already solved by using a ring oscillator. 

The solution proposed in Claim 2 of the present application cannot be considered as involving 
an inventive step (Article 33(3) PCT) for the following reasons: 

The ring oscillator described in document D3 (cf. column 1, lines 11-13; column 1, line 52 - 
column 2, line 16; column 5, lines; figures 1 and 2) provides the same advantages as in your 
application. The skilled person would therefore regard it as a normal design option to include it 
in the IC card described in document D1 in order to solve the problem posed. A simplification of 
the oscillator of D3 by only using a constant current source is obvious for the person skilled in 
the art (see D3, column 2, line 40 - column 3, line 26) 

A similar ring oscillation circuit with current-starved inverters controlled by a current-mirror is 
also known from D4. 

2.2) Claim 4: Document D1 discloses (cf. point 1 .2) a communication system comprising: 
an IC card (2) incorporating therewithin a semiconductor integrated circuit and at least one 
antenna (13) so as to obtain electric power by receiving an external electromagnetic wave and 
rectifying, the IC card transmitting and receiving data based on the electric power; and 
a card gate apparatus (1) having a first antenna (12) for transmitting the electromagnetic wave 
for electric power and a second antenna (14) for transmitting and receiving data, the second 
antenna being provided independent of said first antenna. 

The subject-matter of Claim 4 differs from D1 in the same way as mentioned in point 2.1) 

3) Dependent Claims 3 and 5-7 do not appear to contain any additional features which, in 
combination with the features of any claim to which they refer, involve an inventive step for the 
following reasons: 
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3.1) Claim 3: it is known from D3 (see also point 2.1) to generate the current the current (12) 
based on a constant voltage "from a constant-voltage circuit (24). 

3.2) Claim 5: it is known from D1 (cf. figures 4 and 5) to replace the second antenna by a 
separate antenna for- transmission (14) and for reception (42) of said data. 

3.3) Claim 6: the second antenna is used for transmission and reception of the data. 

3.4) Claim 7: it is clear that the IC card should receive power in order to function. 
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Vll. 



Certain defects in the international application 



The following defects in the form or contents of the internationaJ application have been noted: 

1) It is not at present, apparent which part of the application could serve as a basis for a new 
claim which would satisfy the criteria set forth in Article 33(1 ) PCT. Should the applicant 
nevertheless regard some particular matter as suitable an independent claim including such 
particular matter should be filed taking account of Rule 6.3(b) PCT. The applicant should also 
indicate in the letter of reply the difference vis-a-vis the state of the art and the significance 
thereof. 

2) To meet the requirements of Rule 5.1(a)(ii) PCT, the documents D1 and D3 should be 
identified in the description and the relevant background art disclosed therein should be briefly 
discussed. 

3) It is appropriate to draft the independent claims in the two-part form as required by Rule 
6.3(b) PCT, whereby the features known from D1 should be placed in the preamble. 

If the applicant is of the opinion that a two-part form of claim would be inappropriate he is 
invited to provide reasons in his reply. In addition, the applicant should ensure that it is clear 
from the description which features of the subject-matter of the independent claims are known 
from document D1 ; see PCT Guidelines PCT/GL/3 III, 2.3a. 



4) Reference signs in parentheses should be inserted in the claims to increase their intelligibil- 
ity, Rule 6.2(b) PCT. This applies to both the preamble and characterising portion. 
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VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully supported by 
the description, are made: 



The application does not meet the requirements of Article 6 PCT because Claims 1 , 3 and 6 
are not clear. Furthermore, claims 1 and 3 are not supported by the description. 

Claims 2 and 4: 

It is not clear what is meant by: "... connected supplied with probably what is explained in 
section V, point 1.1). 
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1. This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



2. 



This REPORT consists of a total of ^ sheets, including this cover sheet. 

("I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or ^a^gs which ^have 
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(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

1 



These annexes consists of a total of 



sheets. 
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II Q Priority 
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IV Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability, 
citations and explanations supporting such statement 

VI Certain documents cited 

VII Certain defects in the international application 

VIII ^ Certain observations on the international application 



Date of submission of the demand 
08/01/1997 


Date of completion of this report 

19. 09. 97, 


War 

Name and mailing address of the IPEA 

^ European Patent Office, P.B . 58 1 8 Patemlaan 2 
X?» Nl-2280 HV Rijswijk • Netherlands 
Q)J) Tel.: (+31-70) 340-2040. Tx. 31 651 eponi, 
— * Fax: (+31-70) 340-3016 


Authorized officer L. Gysen ^^0^ 
Telephone No. 





INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/JP96/01622 



I. Basis of the report 

1 . This report has been drawn up on the basis of (Replacement sheets which have been furnished to the receiving Office in response to an 
invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to the report since they do not contain 
amendments.) 

□ the international application as originally filed 



[x] the description, pages 



1-19 



, as originally filed 



pages 
pages 



, filed with the demand 



, Mied with the letter of 



fxl the claims, Nos. 



, as originally filed 



Nos. 



2-7 



, as amended under Article 1 9 



Nos. 
Nos. 



, filed with the demand 



t filed with the letter of 



1x1 the drawings, sheets / fig. 

sheets / fig. 



1/6-6/6 



, as originally filed 
t filed with the demand 



sheets / fig. 



, filed with the letter of 



2. The amendments have resulted in the cancellation of: 
□ the description, pages: 



fxl the claims, Nos. 



the drawings, sheets / fig. 



3. □ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed (Rule 70.2 (c». 



4. Additional observations, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; citations 
and explanations supporting such statement 



1. Statement 



Novelty 



Inventive Step 



Industrial Applicability 



Claims 
Ctaims 
Claims 
Claims 
Claims 
Ctaims 



2-7 



2-7 
2-7 



YES 

NO 

YES 

NO 

YES 

NO 



2. Citations and Explanations 

1) Reference is made to the following documents 



D1 = EP 0 309 201 A 
D2 = EP 0 634 837 A 
D3 - US 5 331 295 A 
D4 = DE 43 37 499 A 



2) As far as it can be understood (see section VIII), the present application does not satisfy the 
criterion set forth in Article 33(3) PCT because the subject-matter of Claims 2-7 does not 
involve an inventive step (Rule 65(1 )(2) PCT). 

2.1) Claim 2: Document D1 discloses (cf. column 3, line 33 - column 5, line 1 1 ; figures 1, 4, 5) 
an IC card device (2) comprising: 

a first antenna (13) for obtaining electrical power by receiving an external electromagnetic wave 
and rectifying (8); and 

a second antenna (15) for transmitting and receiving data based on the based on the electric 
power, the second antenna being provided independent of said first antenna. 

The subject-matter of Claim 2 differs from D1 in that the IC card comprises a ring oscillation 
circuit including a plurality of signal inverters, whereby an odd number of them are tandem 
connected in the form of a ring; and 

a constant-current circuit being set to a current value smaller than the electric current ability for 
transistors involved in said signal inverter, said constant-current circuit being connected in 
series between at least one of said transistors and a power voltage source or a reference 
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voltage. 



The problem to be solved may be regarded as to use an oscillation circuit with a relatively 
precise oscillation frequency over a wide range of power source voltage. The person skilled in 
the art of IC cards having a oscillator problem would consult the person skilled in the art of 
oscillators. Furthermore, the problem is known in the art of IC cards, see e.g. document D2 (cf. 
column 1 , lines 5-35), where the problem is already solved by using a ring oscillator. 

* 

The solution proposed in Claim 2 of the present application cannot be considered as involving 
an inventive step (Article 33(3) PCT) for the following reasons: 

The ring oscillator described in document D3 (cf. column 1, lines 11-13; column 1, line 52 - 
column 2, line 16; column 5, lines; figures 1 and 2) provides the same advantages as in your 
application. The skilled person would therefore regard it as a normal design option to include it 
in the IC card described in document D1 in order to solve the problem posed. A simplification of 
the oscillator of D3 by only using a constant current source is obvious for the person skilled in 
the art (see D3, column 2, line 40 - column 3, line 26) 

A similar ring oscillation circuit with current-starved inverters controlled by a current-mirror is 
also known from D4. 



2.2) Claim 4: Document D1 discloses (cf. point 1.2) a communication system comprising: 
an IC card (2) incorporating therewithin a semiconductor integrated circuit and at least one 
antenna (1 3) so as to obtain electric power by receiving an external electromagnetic wave and 
rectifying, the IC card transmitting and receiving data based on the electric power; and 
a card gate apparatus (1) having a first antenna (12) for transmitting the electromagnetic wave 
for electric power and a second antenna (14) for transmitting and receiving data, the second 
antenna being provided independent of said first antenna. 

The subject-matter of Claim 4 differs from D1 in the same way as mentioned in point 2.1) 

3) Dependent Claims 3 and 5-7 do not appear to contain any additional features which, in 
combination with the features of any claim to which they refer, involve an inventive step for the 
following reasons: 

3.1) Claim 3: it is known from D3 (see also point 2.1) to generate the current (12) based on a 
constant voltage from a constant-voltage circuit (24). 
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3.2) Claim 5: it is known from D1 (cf. figures 4 and 5) to replace the second antenna by a 
separate antenna for transmission (1 4) and for reception (42) of said data. 

3.3) Claim 6: the second antenna is used for transmission and reception of the data. 

3.4) Claim 7: it is clear that the IC card should receive power in order to function. 
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VII. 



Certain defects in the international application 



The following defects in the form or contents of the international application have been noted- 

1) Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art disclosed in 
the documents D1 and D3 is not mentioned in the description, nor are these documents 
identified therein. 



2) Independent claims 2 and 4 are not in the two-part form in accordance with Rule 6 3(b) PCT 
wh.ch m the present case would be appropriate, with those features known in combination from 
the pnor art (document D1) being placed in a preamble (Rule 6.3(b)(1) PCT) and with the 
remaining features being included in a characterising part (Rule 6.3(b)(ii) PCT). 

e^b'pCTr 68 ^ C ' aimS Pr0V ' ded ref6renCe Si9PS P,aC9d ^ Parentheses ( Ru,e 



Form PCT/IPEAM09 (Box VII) (January 1994) sheet 1 





INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/JP96/01622 



VIII. Certain observations on trie international application 



The following observations on the clarity of the claims, description, and drawings 
the description, are made: 



or on the question whether the claims are fully supported by 



, T nl',r ""i C 7 eCled SUpplied "">■-■ in <«™ 2 4 is unclear and leaves the reader 
in doubt as to the meaning of the technical feature to which it refers, thereby rendering the 
definition of the subject-matter of said claims unclear (Article 6 PCT). 
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CLAIMS 

1 (Cancel ) . 

2 (Amended) . An IC card device comprising: 

a first antenna for obtaining electrical power by receiving 
an external electromagnetic wave and rectifying; 
5 a second antenna for transmitting and receiving data based 

on the electric power, the second antenna being provided 
independent of said first antenna; 

a ring oscillation circuit including a plurality of signal 
inverters, wherein odd numbers of which are tandem connected 

10 in the form of a ring; and 

a constant -current circuit being set to a current value 
smaller than electric-current ability for transistors 
involved in said signal inverter, said constant-current 
circuit being connected in series to at least one of said 

15 transistors connected supplied with a power source voltage 

or a reference voltage . 

3 (Amended) . An IC card according to claim 2 , the current value 
is generated based on a constant voltage from a constant- 
voltage circuit . 
20 4 (Amended) . A communication system comprising: 

an IC card incorporating therewithin a semiconductor 
integrated circuit, at least one antenna so as to obtain 
electric power by receiving an external electromagnetic wave 
and rectifying, the IC card transmitting and receiving data 
25 based on the electric power, a ring oscillation circuit 

including a plurality of signal inverters , wherein odd numbers 
of which are tandem connected in the form of a ring, and a 
constant-current circuit being set to a current value smaller 
than electric-current ability for transistors involved in 
30 said signal inverter, said cons tant -current circuit being 

connected in series to at least one of said transistors 
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connected supplied with a power source voltage or a reference 
voltage; and 

a card gate apparatus having a first antenna for 
transmitting the electromagnetic wave for the 
electromagnetic wave for electric power, and a second antenna 
for transmitting and receiving the data, the second antenna 
being provided independent of said first antenna. 
5. A communication system according to claim 4, wherein said 
second antenna comprises a transmission antenna. for 
transmitting said data and a reception antenna, which is 
provided independent of said transmission antenna, for 
receiving said data. 

6 A communication system according to claim 4, wherein said 
second antenna is switched according to the uses for 
transmission and reception of the data. 

7 A communication system according to any one of claims 4 
to 6 wherein said card gate apparatus transmits each 
electromagnetic wave such that the range of distance over 
which the electromagnetic wave for electric power reaches xs 
longer than that of the electromagnetic wave for transmission 
of data. 
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TECHNICAL FIELD 
This invention relates to a semiconductor device 
incorporating into an oscillating circuit, an IC card utilizing 
the same and a communication system. 

BACKGROUND ART 

In recent years, a proximity type IC card, hereinafter 
abbreviatedly called as "the IC card" has being brought into 
usage, which is capable of confirming and updating data 
contained therein without manually passing through a card 
reader at a card gate or the like, whenever it is used. Such 
card, called as "a radio-frequency tag" is used as a card tag 
in an application such as coupon tickets for skiing-ground 
rifts, coupon or commuter tickets for trains or buses, 
inventory management, and so on. 

The IC card of this kind has a structure as shown in Fig. 
4, wherein in (a) of Fig. 4 is a perspective view viewed from 
the above and in (b) of Fig. 4 a perspective view viewed from 
the side. As shown in the figure, a fixing resin 34 has a 
thickness of approximately 0.5 to 2.0 mm to incorporate to fix 
therein a substrate 31 which has semiconductor devices and 
discrete electronic parts previously mounted thereon and an 
antenna 32 formed spiral in the form of a coil. The fixing 
resin 34 has a surface patched with a film 33, which is formed 
of polyethylene-terephthalate, or PET, or the like to a 
thickness of approximately 0 . 1 mm to have a given mark assigned 
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previously. The substrate 31 has a wiring pattern formed 
beforehand by printing to allow mounting thereon a 
semiconductor device such as a micro-computer and memories as 
well as discrete electronic components involving resistors, 
capacitors, etc. The antenna 32, serving for transmission and 
reception of an electromagnetic waves, constitutes a tuning 
circuit in association with a capacitor forming a resonant 
circuit. 

Fig. 5 shows a general example of a communication system 
utilizing an IC card. The communication system of Fig. 5 
comprises an IC card 10a having an independent data and a card- 
gate apparatus 20a, which apparatus serves to transmit an 
electromagnetic wave to supply electric power to the IC card 
10a, as well as perform transmission and reception of data. 
The IC card 10a comprises an antenna 22a for receiving an 
electromagnetic wave, a rectifying circuit 11 with a capacitor 
6 to rectify the received electromagnetic wave for creation of 
electric power, a power source circuit 12 for supplying an 
internal circuit of the IC card 10a with power source voltage 
created from the obtained electric power, a wave-detecting 
circuit 13 for detecting a data component from the received 
electromagnetic wave, a modulating/demodulating circuit 14 for 
demodulating the received data and modulating data to be 
transmitted, an oscillating circuit 1 for generating a clock 
signal CP to be supplied into internal circuits, a control 
circuit formed by a micro-computer and memories, not shown, 
respectively for processing and storing the obtained data. 

On the other hand, the card-gate apparatus 20a comprises a 
modulating circuit 14a for modulating an electric power signal 
and a data signal to be transmitted to the IC card 10a, an 
antenna 22f for transmitting electromagnetic waves for carrying 
them, an antenna 22g for receiving an electromagnetic wave from 
the IC card 10a, a detecting circuit 13b for detecting a data 
component of the received electromagnetic wave from the IC card 
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10a, a demodulating circuit 14d for demodulating the detected 
data, and a control circuit 15a for processing the demodulated 
data to permit the card-gate apparatus, not shown, to perform 
control depending on the result of data processing. The 
control circuit 15a comprises a semiconductor device such as a 
micro-computer and memories, whereas the card-gate apparatus is 
constituted by a gate device for controlling passage, a guiding 
display, and so on. 

Conventionally, there have been oscillator circuits, which 
are incorporated into the ic card 10a, such as CR oscillator 
circuits and ring oscillator circuits, which are easy to 
configure for integration for a semiconductor device without 
using components such as ceramic-quartz oscillators and 
inductance elements. These circuits were often used by 
incorporation within a semiconductor device. There is shown as 
an example in Fig. 6 a ring oscillating circuit 9 of a CMOS 
structure having odd numbers of signal inverters 9m, wherein m 
= 1 - n: n is a positive odd number, of such as NAND circuits 
and inverter circuits. These signal inverters have their input 
and output terminals for connection of tandem in the form of a 
ring. The signal inverters 9m have delaying capacitors 3m, 
respectively, connected to output terminals thereof. The 
inverter 9n is connected for supply a signal to one input 
terminal of a NAND 9, as well as to an input terminal of an 
inverter 6 whose output terminal is connected to supply a clock 
signal CP to other circuitry, not shown, where it can be used 
as a reference clock for a semiconductor device. The other 
input terminal of the NAND 9 X is connected to be supplied with 
a control signal S for enabling control of commencement and 
30 halt of oscillation. 

In the meanwhile, ring oscillating circuits, CR oscillating 
circuits, etc. as stated above were used without problem in 
devices such as toys, where close precision is not necessary 
for oscillation frequency. However, they were difficult to use 
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as a device for a card-gate system utilizing an IC card of the 
proximity type, due to reasons as discussed below. 

That is, there is a demand for relatively close precision 
xn oscillation characteristics in a card-gate system utilizing 
a proximity type i C card, due to the necessity of matching in 
timing of data transmission and reception between an IC card 
and a card-gate apparatus. However, an IC card has solely a 
power source where an electromagnetic wave transmitted from a 
card-gate apparatus, etc. is received and rectified therein to 
charge electricity on a capacitor, so that the voltage of the 
power source is apt to vary depending on the distance from the 
card-gate apparatus or a state of data reception. The 
variation of power source voltage causes variation in 
drivability of each signal inverter, so that each capacitor is 
changed of its charging or discharging current to vary delay 
time among the signal inverters, thereby resulting in variation 
xn oscillation frequency. The drivability of each signal 
inverter also is readily varied by change of temperature or 
variation of device characteristics incurred through 
fabrication of a semiconductor device. Thus, oscillation 
frequency is further varied. 

In this manner, the oscillation frequency is varied by 
various factors. As a consequence, the median oscillation 
frequency was conventionally controlled by altering the size or 
the number of transistors involved in a signal inverter, or 
otherwise vary the size of capacitors to alter the capacitance 
value. These alterations, however, is impractically 

troublesome because it necessitates a change of masking or the 
like used during fabrication of a semiconductor device. 

As for oscillating circuits built-in semiconductor devices, 
there were also no techniques to suppress the variation of 
oscillation frequency, but for limiting such condition as power 
source voltage and temperature to meet the frequency-precision 
requirement . 
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incidentally, the usage of external component parts such as 
discrete oscillators is expected to readily improve the 
frequency precision. However, it is still difficult to adopt 
because an ic card as a product has a limitation in its 
thickness, the external-part mounting makes the substrate area 
large, the increased number of pins becomes necessary for 
packaging, the cost is raised by additional expensive cost, 
including control cost, for external Darts. 

It is therefore the object of the "invention to form within 
a semiconductor device an oscillation circuit for presenting an 
oscillation frequency, which is relatively precise over a wide 
range of power source voltage and temperature and easy to 
alter, thereby facilitating the provision of a semiconductor 
device with less external parts used. 

The communication system utilizing an IC card will then be 
explained briefly based on an example of a general use with 
reference to Fig. 5. a battery as a power source or the like 
xs not incorporated in the ic card 10a. Consequently, an 
electric power necessitated by the IC card 10a is given by an 
electromagnetic wave having a frequency ranging from several 
hundreds of kilo-hertz to several mega-hertz, which wave is 
received by the antenna 22a of the IC card 10a upon passing by 
near the card-gate apparatus provided at a skiing-ground rift 
gate, etc. The received wave is rectified by the rectifying 
circuit 11, followed by charging on a capacitor or the like for 
obtaining necessitated electric power. Only while electric 
power is sufficient, a given level of power-source voltage is 
generated by the power source circuit 12, which is supplied to 
the internal circuit of the IC card 10a for reception, 
processing, and transmission of data. 

The above stated communication system enables the content 
of data to be confirmed through reciprocal communication 
through electromagnetic waves without contacting between the IC 
card 10a and the card-gate apparatus 20a. This eliminates the 
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necessity as required in the conventional magnet-type card of 
such as taking the card out of a pocket and opening a vehicular 
window for passing the card through a card-gate apparatus 
whenever going through a gate, thereby shortening examination 
time period with relieved congestion at the gate. Owing to 
such conveniences, the proximity ic card and the communication 
system are expected to be in wider use in applications, such as 
confirming fees on expressways, from now on. 

in the conventional ic card, however, communication is 
possible only while electric power can be supplied after being 
sufficiently stored on a capacitor through rectification of the 
received electromagnetic wave. Hence, there is present a 
problem that the rate of communication cannot be increased 
because of the necessity of frequent repetition of charging 
electricity each time the stored electric power becomes 
insufficient. Another problem lies in that the communication 
distance cannot be taken longer for a shorter charging time 
period, because the longer the communication distance the 
longer duration is necessary for charging electricity. 
Further, there is left other problem that the antenna of the IC 
card is used common for getting electric power as well as 
transmitting/receiving data so that the switching-over between 
the electric-power reception and the data 
transmission/reception must be performed depending on a 
25 situation. To this end, the IC card is complicate in its 

internal circuit together with a program thereof, thus 
extending a development term. 

Moreover, ring oscillating circuits, CR oscillating 
circuits, etc. as stated above were used without problem in 
devices such as toys, where close precision is not necessary 
for oscillation frequency. However, they were difficult to use 
as a device for a card-gate system utilizing an ic card of the 
proximity type, due to reasons as discussed below. 
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That is, there is a demand for relatively close precision 
in oscillation characteristics in a card-gate system utilizing 
a proximity type IC card, due to the necessity of matching in 
timing of data transmission and reception between an IC card 
and a card-gate apparatus. However, an IC card has solely a 
power source where an electromagnetic wave transmitted from a 
card-gate apparatus, etc. is received and rectified therein to 
charge electricity on a capacitor, so that the voltage of the 
power source is apt to vary depending on the distance from the 
card-gate apparatus or a state of data reception. The 
variation of power source voltage causes variation in 
drivability of each signal inverter, so that each capacitor is 
changed of its charging or discharging current to vary delay 
time among the signal inverters, thereby resulting in variation 
in oscillation frequency. The drivability of each signal 
inverter also is readily varied by change of temperature or 
variation of device characteristics incurred through 
fabrication of a semiconductor device. Thus, oscillation 
frequency is further varied. 

In this manner, the oscillation frequency is varied by 
various factors. As a consequence, the median oscillation 
frequency was conventionally controlled by altering the size or 
the number of transistors involved in a signal inverter, or 
otherwise vary the size of capacitors to alter the capacitance 
value. These alterations, however, is impractically 

troublesome because it necessitates a change of masking or the 
like used during fabrication of a semiconductor device. 

As for oscillating circuits built-in semiconductor devices, 
there were also no techniques to suppress the variation of 
oscillation frequency, but for limiting such condition as power 
source voltage and temperature to meet the frequency-precision 
requirement. 

Incidentally, the usage of external component parts such as 
discrete oscillators is expected to readily improve the 
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frequency precision. However, it is still difficult to adopt, 
because an IC card as a product has a limitation in its 
thickness, the external-part mounting makes the substrate area 
large, the increased number of pins becomes necessary for 
packaging, the cost is raised by additional expensive cost, 
including control cost, for external parts. 

It is therefore the object to provide an IC card which is 
easy to develop of a circuit configuration and a program, as 
well as a communication system having characteristics improved 
of communication rate, communication distance, etc. 

It is another object to form within a semiconductor device 
an oscillation circuit for presenting an oscillation frequency, 
which is relatively precise over a wide range of power source 
voltage and temperature and easy to alter, thereby facilitating 
the provision of a semiconductor device with less external 
parts used. 



DISCLOSER OF THE INVENTION 
In order to solve the above stated problems, there is 
provided in claim 1 a semiconductor device comprising: a ring 
oscillation circuit including a plurality of signal inverters, 
wherein odd numbers of which are tandem connected in the form 
of a ring; and a constant-current circuit being set to a 
current value smaller than electric-current ability for 
transistors involved in said signal inverter, said constant- 
current circuit being connected in series to at least one of 
said transistors connected supplied with a power source voltage 
or a reference voltage. 

There is also provided in claim 2 an IC card device 
comprising: a first antenna for obtaining electrical power by 
receiving an external electromagnetic wave and rectifying; and 
a second antenna for transmitting and receiving data based on 
the electric power, the second antenna being provided 
independent of said first antenna. 
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There is also provided in claim 3 an IC card according to 
claim 2, the IC card further comprising: a ring oscillation 
circuit including a plurality of signal inverters, wherein odd 
numbers of which are tandem connected in the form of a ring; 
and a constant-current circuit being set to a current value 
smaller than electric-current ability for transistors involved 
in said signal inverter, said constant-current circuit being 
connected in series to at least one of said transistors 
connected supplied with a power source voltage or a reference 
voltage . 

There is also provided in claim 4 a communication system 
comprising: an IC card incorporating therewithin a 
semiconductor integrated circuit and at least one antenna so as 
to obtain electric power by receiving an external 
electromagnetic wave and rectifying, the IC card transmitting 
and receiving data based on the electric power; and a card gate 
apparatus having a first antenna for transmitting the 
electromagnetic wave for electric power and a second antenna 
for transmitting and receiving the data, the second antenna 
being provided independent of said first antenna. 

There is also provided in claim 5 a communication system 
according to claim 4, wherein said second antenna comprises a 
transmission antenna for transmitting said data and a reception 
antenna, which is provided independent of said transmission 
antenna, for receiving said data. 

There is also provided in claim 6 a communication system 
according to claim 4, wherein said second antenna is switched 
according to the uses for transmission and reception of the 
data . 

There is also provided in claim 7 a communication system 
according to any one of claims 4 to 6, wherein said card gate 
apparatus transmits each electromagnetic wave such that the 
range of distance over which the electromagnetic wave for 
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electric power reaches is longer than that of the 
electromagnetic wave for transmission of data. 

The semiconductor device of claim 1, using the above stated 
cxrcuit configuration for the oscillation circuit, can suppress 
5 the variation in delay time for the signal inverters involved 

in the oscillation circuit when the power-source voltage or the 
temperature varies. Also, in the ic card device of claim 2 
the oscillator undergoing less variation in oscillation 
frequency is easily formed with reduced number of external 
10 parts . 

According to a structure of the ic card of the invention, 
there are provided independently an antenna 2a for obtaining 
electric power and an antenna 2b for transmission and reception 
of data so that transmission and reception of data can be made 
by the antenna 2b while receiving electric power necessitated 
for operating an ic card. 

BRIEF DESCRIPTION OF DRAWINGS 
Fig. 1 is an explanatory diagram showing a structure of an 
IC card and a communication system utilizing the same; 

Fig. 2 is a circuit diagram showing an oscillating circuit 
according to the invention; 

Fig. 3 is a circuit diagrams showing another example of 
signal inverters usable in the invention; 

Fig. 4 is an explanatory view showing a structure of a 
conventional proximity type IC card; 

Fig. 5 is an explanatory diagram showing the conventional 
proximity type IC card and a communication system utilizing the 
same; and 

Fig. 6 is a circuit diagram showing a conventional example 
of an oscillation circuit. 
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A preferred embodiment of the invention will now be 
explained hereinbelow in detail by referring to Figs. 1 to 3 . 

Fig. 1 illustrates an example of a structure of an IC card 
and a communication system utilizing the same according to the 
invention. The communication system of Fig. 1 comprises an IC 
card 10 possessing independent data, and a card-gate apparatus 
20 for transmitting an electromagnetic wave to supply electric 
power to an IC card, and performing transmission and reception 
of a given data therebetween. The IC card comprises an antenna 
22a for receiving an electromagnetic wave for providing 
electric power, an antenna 22b for receiving an electromagnetic 
wave for data, a rectifying circuit 11 with a capacitor 6 to 
rectify the received electromagnetic wave to get electric 
power, a power-source circuit 12 for supplying a power-source 
voltage to an internal circuit of the IC card 10 by the use of 
electric power obtained, a detecting circuit 13 for detecting 
a data component contained in the received electromagnetic 
wave, a modulating/demodulating circuit 14 for demodulating the 
received data and modulating data to be transmitted, a 
oscillating circuit for generating a clock signal CP to be 
supplied into internal circuits, and a semiconductor device 
such as a micro-computer and FLASH or involatile memories. The 
power-source circuit 12 includes a reference-voltage creating 
circuit for creating a reference voltage from the obtained 
electric power, a voltage clamping circuit to compare the 
power-source voltage with a reference voltage so as to render 
the value of the source voltage constant, and a power-source- 
voltage detecting circuit for outputting a signal for 
initializing or halting the operation of the IC card 10. 

The card-gate apparatus 20, on the other hand, comprises a 
modulating circuit 14a for modulating an electric-power signal 
to be transmitted to the IC card 10, an antenna 22c for 
transmitting an electromagnetic wave containing the same 
signal, a modulating circuit 14b for modulating a data signal 
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to be transmitted to the ic card 10, an antenna 22d for 
transmitting an electromagnetic wave containing the same 
signal, a detecting circuit 13a for detecting a component of 
data contained in the received electromagnetic wave from the IC 
card 10, a demodulating circuit 14c for demodulating the 
detected data, and a control circuit 15 for processing the 
demodulated data to perform control on the card-gate apparatus 
not shown, depending on the result of the data processing. The 
control circuit 15 is formed by semiconductor devices such as 
a micro-computer, memories, etc., while the card-gate apparatus 
is formed by a gate device, a guiding display, etc., for 
control of the gate passage. 

Fig. 2 illustrates an oscillating circuit 1 according to an 
embodiment of the invention. The oscillating circuit 1 
comprises a ring oscillating circuit portion 2 having a 
plurality of signal inverters connected tandem in the form of 
a ring, a constant-current circuit portion 5 having connections 
to respective signal inverters to limit output currents 
therefrom, and a constant-voltage circuit 4 for generating a 
constant voltage as a reference for prescribing an electric 
current value to be supplied to each of the signal inverters. 

The structure of the ring oscillating circuit portion 2 and 
the constant-current circuit portion 5 will be explained in 
further detail. The ring oscillating circuit portion 2 has 
signal inverters 2m in numbers of n, wherein m = l - n; n = a 
positive odd number, which are each formed in a MOS structure 
by inverter circuits, NAND circuits, etc., with input and 
output terminals connected tandem in the form of a ring. The 
signal inverters 2m have output terminals, respectively, 
connected with capacitors 3m for delaying transmission of an 
output signal therefrom. Each signal inverter 2m has a 
reference-voltage side transistor directly connected to a 
reference voltage, similarly to the conventional signal 
inverter circuit, and a power-source side transistor connected 
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to a power source via a corresponding constant-current source 
5m of a constant-current circuit 5. with such structure, each 
signal inverter 2m is given an output current and the resultant 
delay time which are to be kept almost constant independently 
of variation in drivability thereof. 

The constant-current circuit portion 5 serves to generate 
a constant electric current based on the constant voltage from 
the constant-voltage circuit 4 by the use of a resistor 5b and 
an NMOS-type transistor 5b in diode-connection. The constant- 
current circuit portion 5 comprises a transistor 5c connected 
to the transistor 5b in a current-mirror form, a transistor 5d 
acting as a load for the transistor 5c, a plurality of PMOS- 
type transistors 5m, m = 1 - n , connected to the transistor 5d 
in a current-mirror relation, and a transistor 5e for 
controlling the operation of the constant-current circuit 
portion 5. The transistors 5m are insertionally connected, 
respectively, in series to the power-source side transistors of 
the signal inverters 2m. 

A control line S is connected to the transistor 5e and to 
the one input terminal of the NAND circuit 21 for enabling 
commencement and halt of oscillating. The inverter circuit 2n 
has an output terminal thereof, which is connected by feedback 
to the NAND circuit 21, is also connected to an input terminal 
of the inverter circuit 6. The output of the inverter circuit 
6 is connected to other circuits, not shown, for supplying a 
clock signal CP, so as to determine timing of operation of the 
semiconductor device. 

Incidentally, although the capacitors 3m may be each 
constituted by solely a parasitic capacitance of an 
interconnection or a diffusion layer, it will be able to cope 
with further low oscillation frequency with improved 
fabrication-oscillation-frequency precision, if the capacitance 
value is increased by providing a separate capacitance element. 
The constant-voltage circuit 4 may be formed by a usual 
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constant-voltage circuit using a diode forward-bias voltage or 
a zener-diode zener voltage, the explanation on a detailed 
structure thereof being omitted. 

The operation of the circuits will then be explained, when 
the voltage in the control line S is in a low level, the output 
of the NAND circuit 21 is held in a high level and no constant 
current is supplied to each of the signal inverters. 
Consequently, each signal inverter keeps the immediately-before 
output state, to thereby halt oscillating. 

On the other hand, when the voltage in the control line S 
becomes to a high level, the output of the NAND circuit 2 i is 
first inverted to a low level and electricity charged on the 
capacitor 31 is abruptly discharged, if the charge voltage o* 
the capacitor 31 becomes lower than an input threshold voltage 
of the inverter circuit 22, the output of the inverter circuit 
22 is inverted to thereby charge the capacitor 32 with a 
constant current from the transistor 52. During the charging 
process, when the charge voltage of the capacitor 32 goes 
higher than an input threshold voltage of the inverter circuit 
23, the output of the inverter circuit 23 is inverted to cause 
the capacitor 33 to discharge electricity. If the operation of 
charging and discharging as stated is repeated through the 
signal inverters 2m, the NAND circuit 22 will be fed back by a 
signal with a voltage level different from that of the previous 
one, because the signal inverters in odd numbers are connected 
in a ring form. Thus, oscillation is caused to continue. 

In this manner, each capacitor 3m is charged by a constant 
current supplied from a transistor 5m, thus, if the value of 
constant current of the constant-current circuit portion 5 is 
set such that charging is sufficiently longer in time period 
than discharging, this is for the purpose of setting to the 
value of constant current smaller than electric current ability 
for transistors 5m, each of the signal inverters is given an 
almost constant delay time regardless of variation in 
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drivability between the signal inverters due to fluctuations in 
power source voltage, thereby keeping oscillation frequency 
almost constant, 

incidentally, the alteration of oscillation frequency is 
possible by changing the number of the signal inverters or the 
capacitance value of the capacitors, in a manner similar to the 
conventional, m the present embodiment, however, each of the 
signal inverters can be altered of its output current and the 
resultant delay time by simply attaching externally a 
resistance 5a, which resistance is for determining the value of 
constant current, to change the resistance value. Thus 
oscillation frequency is easy to alter. 

Fig. 3 shows another embodiment of CMOS-structured signal 
inverters usable in the invention. (a) of Fig. 3 shows an 
inverter circuit configuration in a connection state, wherein 
a transistor involved on the side of a power line in a signal 
inverter 2am, m = 1 - n , is directly connected to a pQwer 
source similarly to the conventional inverter circuit, and a 
transistor on the side of a reference potential line is 
insertionally connected in series to a constant current circuit 
Sam, m - 1 - n . An oscillation circuit is to be constituted 
by tandem connecting a plurality of such signal inverters in a 
ring form, with a constant current set by a constant current 
circuit structured similarly to Fig. 1. ( b ) of Fig. 3 shows 
a case, wherein constant current sources 5am and 5bm, m = 1 - 
n, are insetionally connected, respectively, in series to 
transistors, which transistors are respectively connected to a 
power source line and a reference potential line, further 
improving the accuracy in oscillation frequency. 

An example of usage of the communication system utilizing 
the IC card will then be explained based on reference to Fig. 
1. The electric power necessitated for the IC card 10 is to be 
acquired by receiving a weak electromagnetic wave of several 
micro-watts with a frequency of approximately several hundreds 
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of kilo-hertz, which is transmitted from the antenna 22c of the 
card-gate apparatus 20, by the antenna 22a of the IC card 10, 
so that the received electromagnetic wave is rectified by the 
rectifying circuit 11 to charge a capacitor, etc. The electric 
power thus obtained serves to create a given level of power 
voltage which is supplied to the internal circuit of the IC 
card 10. During reception of the electric power being 
supplied, simultaneously, the electromagnetic wave, which 
contains data for requesting confirmation on the f requency-of- 
usage, is transmitted from the data antenna 22d of the card- 
gate apparatus 20. The transmitted wave is received by the 
antenna 22b, detected by the detecting circuit 13, demodulated 
of data by the modulating/demodulating circuit 14, to thereby 
drive the control circuit such as a micro-computer to perform 
rewriting on data, such as for fees and the number of* times. 
The result of rewritten data is modulated by the 
modulating/demodulating circuit 14 and then transmitted from 
the antenna 22b to the card-gate apparatus 20. This 
electromagnetic wave is received by the antenna 22e of the 
card-gate apparatus 20, detected by the detecting circuit 13a 
to be demodulated by the demodulating circuit 14c, and then 
data-processed by the control circuit 15, thereby enabling the 
card-gate apparatus 20 to confirm an ID number or a using state 
of the IC card so as to pass or stop solely permissible persons 
or things, display to guide toward a given direction, or update 
again data of the IC card 10. 

The communication system in Fig. 1 may reduce the cross- 
talk of data by using an electromagnetic wave with a frequency 
lower than 500 kHz for electric power together with an 
electromagnetic wave with a frequency higher than 1 MHz for 
data, for instance. Also, if the IC card be given in advance 
with electric power by strengthening the electric field for an 
electric-power electromagnetic wave than that of data 
electromagnetic wave, or otherwise directing the directivity of 
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the electric-power electromagnetic wave farther than that of 
the electromagnetic wave for data, communication by data may be 
effected in a brief time with higher efficiency. with such 
structure, data exchange may be positively made even when 
passing at a considerably high speed through a gate for payment 
on expressway fees. Further, antennas for receiving and 
transmitting of the card-gate apparatus 20 may be provided 
jointly and switched according to the uses therefor. 

In the communication system in Fig. 1, the ic card using 
the conventional oscillation circuit took long time to write 
data into a memory due to long retardation in transmitting an 
oscillation-frequency signal, when a power source voltage 
thereof is low due to reception of a low-level signal at a 
place distant from a transmitter of the card-gate apparatus. 
In contrast to this, the IC card 100 using the oscillation 
circuit of the invention, as used in a manner stated above, can 
carry out data processing within an almost constant period of 
time through oscillation frequency stably provided, even when 
the power source voltage is low. The uniformity of processing 
time period prevents electric current from being consumed in 
the oscillation circuit so that saved power can be used for 
transmission for extending communication distance. 

Incidentally, the IC card of the present invention is not 
limited to the structure shown by the embodiment of Fig. l, but 
all the circuit functions of Fig. i may be integrated in a 
single chip or otherwise in a plurality of chips by circuit 
function. The memory device may be such an involatile memory 
that can store data therein without a power source voltage, 
which may be one incorporated in a micro-computer, etc. 
Further, the oscillation circuit of the invention can be used 
for a reference clock signal for a VTR or TV set. 

The structure of the IC card of the invention may be 
similar to the structure as discussed on the prior art, but is 
not limited thereto. For the fixing resin 34 for instance, 
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thermoplastic resins such as polybutylene-terephthalate (PBT) 
or thermosetting resins possessing insulation such as epoxy 
resins and phenol resins are usable for instance, besides' the 
plastic resin stated hereinbefore. As for films 33, a film 
which is withstandable at a temperature of approximately 150 
degree centigrade is also applicable, in addition to the PET 
stated before, it is satisfactory to provide such film onto at 
least one of upper and lower sides of the ic card. The 
substrate 31 may be located outside the antenna coil 32 in a 
manner independent of location and si 2e of the substrate 
though it is provided inside the antenna coil 32 in Fig l' 
Further, the substrate and antenna, if accommodated by pasting 
in recesses provided in the resin casing, may not require 
fixing with a resin. 

Further, the antennas 22a and 22b may be placed in their 
coiled portions in an independent or concentric relation along 
the plane, or otherwise superposed in coiled portions along the 
thickness. These antennas may be configured in the form of a 
Plate or a tube, beside a coiled form. An involatile memory 
including one incorporated in a microcomputer is usable if 
adapted to retain memorized data even when a power source is 
turned off, besides a FLASH memories mentioned before. 

INDUSTRIAL APPLICABILITY 
As described above, the semiconductor device according to 
claim 1 of invention can suppress the variation of delay time 
of signal inverters in an oscillation circuit upon fluctuation 
m power-supply voltage and temperature so that the delay time 
is kept almost constant by a delaying circuit of the signal 
inverters with capacitors, thereby providing an effect of 
suppressing the variation of oscillation frequency over a w<de 
range of power-supply voltage and temperature. Also, there is 
provided another effect of facilitating the adjustment on 
oscillation frequency at an initial stage solely by altering a 
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constant-current value prescribing an output current from the 
signal inverters so as to properly alter oscillation frequency 

According to the ic card of claim 2 and the communication 
system of claim 4, transmission and reception of data can be 
made by the antenna 22b while receiving electric power 
necessitated for operating an ic card, thus, both electric 
power charge and transmission and reception of data can be 
performed at the same time without switching thereof, moreover 
necessitated electric power is quickly charged by charging ali 
the time, thereby providing effects of improving the 
characteristics in communication rate and communication 
distance with circuit configuration and program development 
facilitated. Moreover, the two independent antennas can omit 
a resonant capacitor provided with data transmission and 
L5 reception antenna in the case that a frequency range of the 

antenna for transmission and reception of data makes higher 
than that of the antenna for reception for electric power. 
Further, the antennas can make a capacity of capacitor for 
storage small for the reason of charge all the time. 
0 Further, the IC card according to claim 3 has an oscillator 

which is easy to manufacture with less external Darts used 
providing the effect of facilitating the supply of ic cards 
capable of positive data transmission and receotion. 
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1. A semiconductor device comprising: 

a ring oscillation circuit including a plurality of signal 
inverters, wherein odd numbers of which are tandem connected in 
the form of a ring; and 

5 a constant-current circuit being set to a current value 

smaller than electric-current ability for transistors involved 
in said signal inverter, said constant-current circuit being 
connected in series to at least any one of said transistors 
connected supplied with a power source voltage and a reference 
10 voltage . 

2. An IC card device comprising: 

a first antenna for obtaining electrical power by receiving 
an external electromagnetic wave and rectifying; and 

a second antenna for transmitting and receiving data based 
on the electric power, the second antenna being provided 
independent of said first antenna. 

3. An ic card according to claim 2, the IC card further 
comprising: 

a ring oscillation circuit including a plurality of signal 
inverters, wherein odd numbers of which are tandem connected in 
the form of a ring; and 

a constant-current circuit being set to a current value 
smaller than electric-current ability for transistors involved 
m said signal inverter, said constant-current circuit being 
connected in series to at least one of said transistors 
connected supplied with a power source voltage or a reference 
voltage . 

4. A communication system comprising: 

an IC card incorporating therewithin a semiconductor 
integrated circuit and at least one antenna so as to obtain 
electric power by receiving an external electromagnetic wave 
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and rectifying, the ic card transmitting and receiving data 
based on the electric power; and 

a card gate apparatus having a first antenna for 
transmitting the electromagnetic wave for the electromagnetic 
wave for electric power and a second antenna for transmitting 
and receiving the data, the second antenna being provided 
independent of said first antenna. 

5. A communication system according to claim 4, wherein said 
second antenna comprises a transmission antenna for 
transmitting said data and a reception antenna, which is 
provided independent of said transmission antenna, for 
receiving said data. 

6. A communication system according to claim 4, wherein said 
second antenna is switched according to the uses for 
transmission and reception of the data. 

7. A communication system according to any one of claims 4 to 
6, wherein said card gate apparatus transmits each 
electromagnetic wave such that the range of distance over which 
the electromagnetic wave for electric power reaches is longer 
than that of the electromagnetic wave for transmission of data. 
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AMENDED CLAIMS 
[received by the International Bureau on 6 May 1997 (06 05 97V 
original claim 1 cancelled; original claims 2-4 amended; ' 
remaining claims unchanged (2 pages)] 

1 (Cancel) 

2 (Amended). An ic card device comprising- 

an l^erLTT" ' " ^"tric.! power by receiving 

an external electromagnetic wave and rectifying- 

on th'T antSnna " ^ tranSmittin * and receiving data based 
on the electric power, the second antenna being provided 
independent of said first antenna; Provided 
a ring oscillation circuit including a plurality of signal 
inverters, wherein odd numbers of which are tandem connected 
xn the form of a ring; and 

a constant-current circuit being set to a current value 
seller than electric-current ability for transistors 
involved in said s i gnal inverter , sald eoMtMt _ curr ™ 
circuit being connected in series to at least one of said 
transistors connected supplied with a power source voltage 
or a reference voltage. 

3 (Amended) . An Ic card according to claim ^ ehe current 

is generated based on a constant voltage from a constant- 
voltage circuit. 

4 (Amended) . A communication system comprising: 

an ic card incorporating therewithin a semiconductor 
integrated circuit, at least one antenna so as to obtain 

InT ^ reCeiVlng an 6Xt — 1 electromagnetic wave 
and rectifying, the IC card transmitting and receiving data 
based on the electric power, a ring oscillation circuit 
including a plurality of signal inverters, wherein odd numbers 
which are tandem connected in the form of a ring/and a 
constant-current circuit being set to a current value smaller 
than electric-current ability for transistors involved in 

said signal inverter, said constar>t--™*->.,=„,- 

"-""scant-current circuit beiner 
connected in seriso »*. i ^ 

series to at least one of said transistors 
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1. 



A semiconductor device rvm^v-i • 

cv - Lce comprising: 



>-ui"^ij.sing: 

a ring oscillation circuit including 
inverters, wherein odd n Umbers 0 TlTo h lrl I 7^ ** ^ 
the f orm of a ring; whlc « are tandem connected in 



a constant-current circuit beincy set * 
seller than electric-current ability for t rT " ^ 
" said signal inverter said 7 transistors involved 

Ler ' said constant-cnrrcnf 
connected in series to at least an. CU±t bein * 

connected supplied with a ^ ° f Said tra nsistors 

10 voltage. ^ * ^ SOUrce v ^tage and a reference 

2 - An ic card device comprising: 

a first antenna for obtaining electrical ™ k 
an external electromagnetic wave and ^tS^T " 
a second antenna for transmit- reCtlfyin ^ an <* 
on the electric power "2* ^ and receiving data based 

independent of said first antennT^ ^ Pr ° Vided 

3 - An ic card according to claim 2 ^ T 
comprising: 2/ the Ic card further 

a ring oscillation circuit ^. 

wt«.. wherei „ odd „i: ^irri: rr ity of signai 

the form of a ring; and n<Jenl conne cted in 



a constant-current circuit being set to 
smaller than electric-current ability Ctr, ValU6 
« -id signal inverter, said consent tranS1St ° rS lnTO1 ^ 
connected i„ series to , t "^T"^™" being 

connected supplied wi<-h = Said transistors 

voltage. ^ * POWer S ° U ~ e ^age or a reference 

4- A communication system comprising: 

-tegr^ c^™^ * semiconductor 

electric power by receiving , * * S ° * S t0 ° btai » 

7 receiving an external electromagnetic wave 



- 20 - 



10 



15 



20 




and rectifying, the in ■ 

*ased on the »«~tti aff and receiving data 

a card gate apparatus havina - ™-«. 
transmitting the electromagnetic wave for the , *" 
wave for electric power an* electromagnetic 
and receiving the d ata the 3 

dependent of said first TjZT* ^ ^ 
5- A communication system according to claim 4 h • 
second antenna comprises a tL«i, • " ^ 

transmitting said data and a reception f ° r 
provided independent of said T WMch is 

receiving said data. transmission antenna, for 

6. A communication system according to claim 4 h • 
second antenna is swi^h^ ' wherein said 

4. . switched accordina tn 

transmission and reception of the data f ° r 

electromagnetic wave such that L t^"^ «* 
the electromagnetic wave fT^Tul " ""^ 
than that o f the .l« ! t™^ tic ^^^*'' is ^« 

e ror transmission of data. 
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